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Summary: Cl in ica l ,  genetic,  and pathologic s tud ies  have been performed 
i n  r e l a t i v e l y  l a rge  series of six her i t ab le  disorders o f  connective 
t i s sue .  (Several  other  minor heredi ta ry  disorders  of connective t i s s u e  
have a l so  been studied.)  
one affected individual  has been iden t i f i ed  is  as follows f o r  each syn- 
dr  om& : 

The t o t a l  number of families i n  vhich a t  least 

The Marfan syndrome - 76 kindreds 
The Ehlers-Danlos syndrome - 14 kindreds 
Osteogenesis imperfecta - 112 kindreds 
Pseudoxanthoma elasticum - 20 kindreds 
The Hurler syndrome - 28 kindreds 
Fibrodysplasia oss i f icans  progressiva - 

7 kindreds 
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Wiat a re  reported here a re  our personal observations and findings since 
July, 19j5, -hen ny monograph Heritable Disorders of Connective Tissue, de- 
scr ibing our experiences up t o  tha t  time, went t o  press ,  

O u r  t i s sue  cul ture  program f o r  study of  these syndromes was abandoned 
because of technical  d i f f i c u l t i e s  and greater i n t e r e s t  i n  other aspects and 
approaches. 
engaed  i n  t i s sue  cu l ture  s tud ies  of connective t i s sue .  

It is  s t i l l  planned t o  pursue col laborat ive s tud ies  with o thers  

The follolfi-ing relevant  publications have appeared or have been prepared 
i n  the l a s t  IPO years: 

1. McKusick, V. A,: Genetic factors i n  diseases of the cardiovascular 
system. Ann. I n t ,  Xed. 49: 556, 1958. - 

2. McKusick, Ti. A, : Hereditary diseases of connective t i s sue .  Bull. 
Mew York Acad. Med., Narch, 1959. 

3. McKusick, V, A , :  Heritable Disorders of Connective Tissue. St. 
Louis: C. V .  Nosby Co., 1959 (2nd and revised ed i t ion) .  

4. McKusick, V, A.: Genetic f ac to r s  i n  diseases of connective t issue.  
A survey of the  current  s t a t e  of  knowledge. Am. J. Wed. , Feb. , 1959. 

The Narf an Syndrome 

1. Ventricular s e p t a l  defect  i n  unequivocal Marfan syndrome has been 
obse rve d . 

2. The upper sepent-loyfirer segment measurements of growing children 
with the Marfan sqyndrome have been recorded and compared with measurements 
i n  normal s i b s  and other normals . Thirty-eight pa t ien ts  with the Marfan 
syndrome have been measured, In  seven measurements have been made over a 
span of years. 
have been made. 
i n  the  nude against  a measured grid.  

In  tvo, three measurements, the  longest span being 10 years,  
A l l  measurements were made photograwical ly  with the  pa t ien t  

3.  Experience with cardiac surgery i n  one case suggests t h a t ,  f o r  the 
present,  ne i ther  t o t a l  replacement of t h e  ascending a r t a  by g r a f t  o r  pros- 
t hes i s  nor p l i ca t ion  of  t he  ascending aor ta  by the  Bahnson technique can be 
expected t o  be successful,  mainly because of t h e  intimate involvement of the  
sinuses of  Valsalva and the  a o r t i c  cusps themselves. 

Ehlers-Danlos Syndrone 

1. Acrocyanosis, a feature emphasized by European v i t e r s ,  has now been 
seen i n  tvo pa t ien ts .  
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2. Experiencd with the  cardiovascular aspects have been increased. 

a. Two cases . i t h  major grade abnormalities (incompletely diag- 
nosed) have been studied i n  de t a i l .  

b. P r o  more cases o f  rupture of the aor ta  o r  large juxta-aortic 
a r t e r i e s  have been ident i f ied.  

3. The occurrence of multiple d iver t icu la  of t he  gas t ro in tes t ina l  
t r a c t  has been documented. 

4. F r a g i l i t y  of the  gut, Tvith repeated episodes of spontaneous 
colonic perforation, was found i n  two cases. 

5. Epicanthus was a s t r i k i n g  fea ture  of a f fec ted  persons i n  two fami- 
l i e s .  

Osteogenesis ImDerfecta 

1. It has been possible t o  diagnose osteogenesis imperfecta i n  both of 
twin fe tuses  while s t i l l  i n  utero. 

2. The development and evolution of hydrocephalus i n  one case of 01 
congenita has been follovfed t o  death of the  in fan t  a t  t.vo years. 

3. Cl in ica l  aspects o f  t he  t e e t h  have been studied. 

4. Important i n i t i a l  steps have been taken toward linkage analyses i n  
t h i s  syndrorne and i n  the Narfan syndrome. 

, a. Arrangements have been made .~. i th  D r .  F. H. Allen, Jr., a t  t he  
Blood Typing Center i n  Boston t o  do multiple blood groupings. Haptoglobin 
typing by s ta rch  ge l  e lectrophoresis  has been set up i n  our o m  laboratory 
and t e s t i n g  f o r  secretor  f ac to r  i s  und.er way, 

b. A program f o r  e lec t ronic  ( d i g i t a l )  computer analysis  of these 
and other  linkage data  have been i n i t i a t e d .  D r .  James H. Renwick, of the 
Galton Laboratory, London, here f o r  f i v e  months Oct. 1, 1958, t o  March 1, 
1959, has been responsible f o r  s e t t i n g  up t h i s  program i n  my department. 
13F has given us free t i m e  t o  t he  l i b e r a l  extent  of 15 hours per month on 
the  DM 704 a t  the  Glenn L. Martin plant  i n  Middle River. 
an experienced programmer who formerly vorked on t h i s  same machine, has been 
h i red  a s  a permanent member of our group. 
method data on AB0 and na i l -pa te l la  linkage have been analyzed with success. 

JWs. Jane Schulze, 

As a preliminary t e s t  of the  

Pseudoxanthoma Elasticum 

1. P l a s t i c  surgery has been used f o r  the  sk in  changes of the  neck i n  
one patient.  

2. The Leriche syndrome--obliterative thrombosis of the  b i furca t ion  of 
the aorta--has been observed i n  one pa t ien t  +th PXE. ''%ether the associat ion 
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is merely coincidence is  not c lear .  Vascular changes i n  the  extremities 
and coronary a r t e r i e s  a re  conspicuous and well recognized. 

3. Further family s tud ies  support the view t h a t  inheritance i s  a s  an 
autosomal recessive. 

Hurler Svndrome 

1. ThrouFh the  col laborat ion of Dr. Karl Yeyer a t  Columbia it has been 
possible 

a. To iden t i fy  increased amounts of chondroitin su l f a t e  B and 
hepar i t in  su l f a t e  i n  the  urine o f  severa l  of  our pat ients .  

b. To demonstrate no apparent qua l i t a t ive  o r  quant i ta t ive  d i f -  
ference i n  the  two genetic v a r i e t i e s  of  the  disease--the 
autosomal recessive and the sex-linked recessive.  

2. In  collaboration *vith Dr. Richard Lindenberg, neuropathologist i n  
the Eedical Examiner’s of f ice  o f  the  City o f  Baltimore, it has been possible 
t o  study the  g ross  and microscopic morbid anatomy of t h i s  disease. 

a ,  Hydrocephalus due apparently t o  meningeal involvement a s  pa r t  
of the mucopolysaccharide abnormality. 

b. Coronary a r t e r y  disease and mucopolysaccharide deposits i n  the  
intima of the  aorta  and pulmonary a r t e r y  simulating athero- 
sc le ros i s  pathologically as Well as c l in i ca l ly .  

3. Studies of the  Morquio syndrome, the  condition most l i k e l y  t o  be 
confused with the Hurler syndrome, were conducted i n  two famil ies .  
of increased urinary mucopolysaccharide (see above) permitted def in i t ive  
d i f f e ren t i a t ion  of borderline cases and formed the  bas i s  o f  analysis  of d i f -  
f e r en t i a t ing  c l i n i c a l  features .  

Absence 

Other Observations 

One case of  f ibrodysplasia  ossiffcans progressiva was observed. Note- 
worthy fea tures  vere  1) start  of t he  disease i n  the  gal lea  aponeurotica, 
2 )  normal serum transaminase leve ls  i n  ac t ive  wide-spread stages of  t he  dis-  
ease ( ru l ing  out !‘myositis”), 3) occurrence of short  femoral necks a s  w e l l  
as  the c l a s s i c a l  microdactyly. 

Plans for  t h e  future  arc outlined i n  t h e  applicqtion f o r  continued - 
support. 


